Expression of budding yeast FKBP12 confers rapamycin susceptibility to the unicellular red alga Cyanidioschyzon merolae.
The target of rapamycin (TOR) is serine/threonine protein kinase that is highly conserved among eukaryotes and can be inactivated by the antibiotic rapamycin through the formation of a ternary complex composed of rapamycin and two proteins, TOR and FKBP12. Differing from fungi and animals, plant FKBP12 proteins are unable to form the ternary complex, and thus plant TORs are insensitive to rapamycin. This has led to a poor understanding of TOR functions in plants. As a first step toward the understanding of TOR function in a rapamycin-insensitive unicellular red alga, Cyanidioschyzon merolae, we constructed a rapamycin-susceptible strain in which the Saccharomyces cerevisiae FKBP12 protein (ScFKBP12) was expressed. Treatment with rapamycin resulted in growth inhibition and decreased polysome formation in this strain. Binding of ScFKBP12 with C. merolae TOR in the presence of rapamycin was demonstrated in vivo and in vitro by pull-down experiments. Moreover, in vitro kinase assay showed that inhibition of C. merolae TOR kinase activity was dependent on ScFKBP12 and rapamycin.